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Benign rolandic epilepsy (BRE) is a partial idiopathic epilepsy of childhood presenting with a nocturnal seizure and with a
typical EEG showing centrotemporal spike and multifocal or generalized sharp slow waves. Although normal neurological
and intellectual development are expected in BRE, it is not infrequent to detect subtle defects in neuropsychological functions
and neuromotor development. This study included 20 cases of BRE diagnosed according to the criteria of ILAE. The patients
underwent several tests of neuropsychological functions as well as detailed neurological examination and the results were
compared statistically to normal controls. In the patient group, a family history of language delay or learning disability .P <
0:005/, presence of consanguinity .P < 0:05/, dyspraxia in the lower extremities (to imitation) .P < 0:05/, difficulties in
go-no-go test .P < 0:001/, as well as some problems related to language such as dysprosody .P D 0:05/, minor motor deficits
in the left .P < 0:05/ and right upper extremity .P < 0:05/ were significantly more frequent compared to the control group.
One should be rather guarded against the prognosis in BRE with respect to the higher cortical functions and neurodevelopmental
problems.























enign rolandic epilepsy (BRE) classically occurs in
eurologically and cognitively normal children who
sually present with a nocturnal partial seizure and
ith a typical EEG showing centrotemporal and multi-
ocal or generalized sharp slow waves1. BRE accounts
or between 6% and 16% of all non-febrile seizures in
hildren2. However, BRE does not constitute a serious
roblem as the seizures are rare and nocturnal.
Considering the clinical and EEG features, there
eems a nosological boundary where Landau–Kleffner
yndrome, epilepsy with continuous spikes and waves
uring slow sleep, atypical benign partial epilepsy and
RE merge into each other3. It is a fact that epileptic
eizures in these syndromes are responsive to medi-
al treatment with a benign and age-dependent course,
hile EEG abnormalities (with the exception of BRE)
nd developmental cognitive problems may well per-
ist.
Therefore although normal neurological and intel-
ectual development are accepted as criteria of BRE,
t is not unlikely to find out some subtle cognitive
E-mail: turkepi@sim.net.tr059–1311/99/040246 + 04 $12.00/0behavioral deficits. Indeed, there are few studies where
atypical clinical and laboratory features and forms of
BRE with some neuropsychological dysfunctions were
reported4, 5.
This study aims to search some of these neuropsy-
chological deficits in the BRE patients with emphasis
on minor neurological dysfunction, visuo-spatial skills
and frontal functions.
MATERIALS AND METHODS
The patient group (P) included 20 children,
13 males (65%) and 7 girls (35%) diagnosed as having
BRE, according to the criteria defined by the inter-
national classification of epileptic syndromes (ILAE,
1989)6 and a control group which included 9 males
and 6 girls. The mean age of the patients was 10.62,
the age interval was 4.5–16. The control group con-
sisted 5–14 patients with a mean age of 9.93. These
patients were identified by reviewing all EEG reports
obtained in the Neurology Department, EEG section
of Istanbul Cerrahpas¸a Medical Faculty between 1995–
97. All patients who had a normal IQ were followed for
at least 1 year with seizure control on carbamazepinec© 1999 BEA Trading Ltd
Rolandic epilepsy 247during this time interval. The clinical parameters eval-
uated were detailed neurological examination includ-
ing oromotor functions, minor neurological dysfunc-
tions as defined by Touwen7 and Denckla8, praxis tests,
frontal lobe tests, attention, visual-spatial tests as well
as seizure variables and EEG features. Praxis eval-
uation included items for nonrepresentational move-
ments, facial praxis, intransitive and transitive move-
ments and ideational apraxia. Praxis tests are done to
command, imitation, and where applicable, with ob-
jects9, 10.Table 1: Items of assessment.








Change in jaw reflexes
Change in deep tendon reflexes
Asymmetry in deep tendon reflexes
Asymmetry in the associated movements
Hypokinesia
Motor coordination deficits





















FRONTAL LOBE FUNCTIONS (EXECUTIVE FUNCTIONS)
COWAT
Go-no-go test








Expression (grammar, fluency, spontaneity, picture telling)
(Griffiths)The Cattell Culture Free Test11 and WISC12 were
administered for IQ assessment. Language evaluation
included screening of hearing and taped examination
of oral-motor speech skills. Receptive and expressive
language were assessed by items selected from Grif-
fiths’ test13. The articulation was tested according to
a non-standardized test of articulation which included
the main sounds of Turkish.
Attention was tested by backward naming of days of
the week and of the months, counting after 20 in 3s,
counting backward from 50 in 7s. Selective attention
was assessed by asking the place of the things in the
room and the color of them after eyes closed without
prior warning. In the second test of attention, the child
is asked to tap his finger every time A is repeated while
the examiner recited a series of letters14.
Frontal tests included generation of word lists
(COWAT: the number of animal names starting with
a definite letter within one minute.)15, response inhibi-
tion (go-no-go test)16, and Luria’s alternating sequence
of drawing17. For complex visual functions, Raven’s
colored matrices18 were introduced. Items of examina-
tion and test battery are shown in Table 1.
All patients but five had sleep EEGs while all had
awake EEGs. EEG recordings were evaluated by two
independent raters, both neurologists. All patients had
radiological evaluation, including 18 cranial MRIs and
two cranial CTs.
The statistical evaluation consisted of comparison of
groups according to the chi-squared test.
RESULTS
The seizures started earliest at the age of three, latest at
the age of 12. In 15 patients (75%), seizure onset was at
the age of between 3–10 while in five of them (25%) it
was after age 10. No status epilepticus or Todd paresis
are defined. Main features of seizures are shown in the
Table 2.
All patients had at least one EEG characteristic for
the BRE. The last recordings obtained included 15
patients with centrotemporal spikes, 10 (66.6%) hadTable 2: Seizure features.
n of patients (%)
Hemifacial clonic spasms 20 100
Speech arrest during ictal phase 19 95
Siyaloerrhea 19 85
Unilateral convulsions 15 70
Sensorial findings before the seizure 10 50
Dysphagia 8 40
Secondary generalization 6 30
Involvement of consciousness 6 30
Awakening with fear 5 25
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Table 3: Comparison of patient and control groups.
Parameter evaluated Patient Normal Chi-squared Fisher
(20) (15) P P
Family history of neurodevelopmental problem 11 1 chi-squared = 8.887
P < 0:005
Consanguinity 6 0 P < 0:05
Dyspraxia in the leg to imitation 6 0 P < 0:05
Vocabulary 12 2 chi-squared = 7.77778
P < 0:01
Dysprosody 8 1 P < 0:05
Failure in go-no-go test 11 0 P < 0:001
Minor motor deficit in the upper right extremity 6 0 P < 0:05
Minor motor deficit in the upper left extremity 7 0 P < 0:05right, five (33.3%) had left sided while five had bi-
lateral paroxysmal changes. The number of spikes and
other sharp elements per minute in awake EEGs were
calculated as 1.05–34.80 while in non-REM II they
were found to be 3.97–39.90.
Considering developmental milestones, one pa-
tient (5%) had a delay in speech onset, four pa-
tients (20%) had a delay in walking, nine patients (45%)
had a delay in bladder training. Family history in-
cluded six patients (30%) with epilepsy, six pa-
tients (30%) with febrile convulsions and 10 pa-
tients (50%) with a language delay or learning disabil-
ity. Five patients (25%) had parental consanguinity, 18
patients (90%) had term birth, three cases (15%) had a
birth weight under 2.5 kg.
Psychiatric evaluations of all patients, which were
performed by a child psychiatrist, were normal. Aca-
demic achievement as determined according to the
school marks (except two patients who had not started
primary school) showed that 11 had good school suc-
cess, three were in the medium range, four failed.
In the control group eight had good success while
six had medium success. Two children were given
WISC-R, 18 children had the Cattell A-B culture free
test. Three (15%) patients had high intelligence while
17 (85%) had normal findings. IQ test scores were be-
tween 88–165. All patients in control group had a nor-
mal IQ. As regards some of the language features, nam-
ing and articulation were normal in all. The mean value
of word generation during 1 minute was 13.4. Three
children (15%) had grammar disorder, four (20%) had
dysfluency in speech, four had problems in spontaneous
speech (20%), nine (45%) had difficulties in picture
telling, three (15%) had resonance deficit, 11 (55%)
patients had slightly limited vocabulary problems.
Seventeen patients (85%) had right hand dominance
while three patients (15%) had left hand dominance. In
one or more of the praxia items, 15 patients (75%) were
unsuccessful. Praxis tests performed to command were
unsuccessful in 14 (70%) patients while there were
some problems in 11 patients (55%) when they wereperformed to imitation and nine patients (45%) had
dyspraxia when real objects were used. Considering
Test of Alternating Sequence of Drawing was normal
in all patients. Ten patients failed in Raven’s coloured
matrices. Eleven (55%) patients were unsuccessful in
go-no-go test.
In the patient group, a family history of language
delay or learning disability .P < 0:005/, presence of
consanguinity .P < 0:05/, apraxic deficits in the lower
extremities .P < 0:05/, difficulties in go-no-go test
.P < 0:001/ were significantly more frequent com-
pared to the control group. In addition to that, language
problems related to prosody .P < 0:05/, vocabulary
.P < 0:001/ and minor motor deficits in the right
upper extremity .P < 0:05/ and left upper extrem-
ity .P < 0:05/ were significantly high in the patient
group. Significant findings as regards comparison of
normal and patient groups are shown in the Table 3.
DISCUSSION
Although epilepsy is a chronic condition, in most cases
seizures are either responsive to treatment or remit
spontaneously. The overall impact of epilepsy on the
developing brain is still unknown19, 20; however, there
is some evidence that subtle effects of seizures on brain,
regarding neurocognitive development may occur even
in benign idiopathic partial epilepsies21–24.
In this study, some neurological and neuropsycho-
logical dysfunctions such as language problems related
to vocabulary and prosody and frontal dysfunction (go-
no-go test, motor deficits, dyspraxia) and a family his-
tory of consanguinity and neurodevelopmental prob-
lem were detected in the patient group. While the lat-
ter two findings may be due to the possibly genetic
inheritance of this epileptic syndrome, motor and lan-
guage problems may be interpreted as related to a likely
neuropathology in the sylvian area in BRE.
The results indicated that BRE has some phenotypic
variability regarding the neuropsychological status oc-
Rolandic epilepsy 249
6. Commission on Classification and Terminology of the Interna-
tional League against Epilepsy. Proposal for revised classifica-
tion of epilepsies and epileptic syndromes. Epilepsia 1989; 30:
389–399.
7. Denckla, M. B. and Roeltgen, D. P. Disorders of motor func-
tion and control. In: Handbook of Neuropsychology, Vol. 6.
(Eds Segalowitz and Rapin). Amsterdam, Elsevier, 1992: pp.
455–477.
8. Touwen, B. C. Examination of the Child with Minor Neuro-
logical Dysfunction. 2nd Edition. Clinics in Developmental
Medicine No. 71. Oxford, Spastics International Medical Pub-
lications, 1979: pp. 125–137.
9. Brown, J. W. and Aphasia, Apraxia and Agnosia. Clinical and
Theoretical Aspects. 3rd Edition. Springfield, IL, Charles C.
Thomas, 1979: pp. 57–159.
10. Lerman, P. and Kivity-Ephram, S. Focal epileptic EEG dis-
charges in children not suffering from clinical epilepsy: eti-
ology, clinical significance and management. Epilepsia 1981;
22: 551–558.
11. Cattell, P. The Measurement of Intelligence in Infants and Young
Children. New York, The Psychological Corporation, Harcourt
Brace Jovanovich, 1960.
12. Wechsler, D. Wechsler Intelligence Scale for Children
Revised—Manual. New York, The Psychological Corporation,
Harcourt Brace Jovanovich, 1974.
13. Griffiths, R. The Abilities of Babies. London, University of
London Press, 1954.
14. Rosvold, H. E., Mirsky, A. F., Sarason, I., Bransome, E. D. and
Beck, L. H. A continuous performance test for brain damage.
Journal of Consulting Psychology 1956; 20: 343–350.
15. Spreen, O. and Strauss, E. A Compendium of Neuropsychologi-
cal Tests. Oxford, Oxford University Press, 1998: pp. 219–227.
16. Trommer, B. L., Hoeggner, J. B. and Zecker, S. G. The go-
no-go test in attention deficit hyperactivity disorder is sensi-
tive to methylphenidate. Journal of Child Neurology 1991; 6
(Suppl. 1): S128.
17. Luria, A. R. Two kinds of motor perservation in massive injury
of the frontal lobes. Brain March 1965; 88, Part 1: 1–12.
18. Raven, J. C. Colored Progressive Matrices Sets A, Ab, B. Lon-
don, H. K. Lewis, 1947.
19. Camfield, P. R. Recurrent seizures in the developing brain are
not harmful. Epilepsia 1997; 38: 735–737.curring in a range of 5%–75% of patients in one of
the tests administered. Indeed, Doose and Baier have
suggested the BRE has a multifocal pathogenesis with
diverse phenotypes25; which might be the basis for an
explanation of the deficits found in these patients.
The study had some limitations regarding the insuf-
ficient number of patients as well as the lack of control
group which did not include age- and sex-matched nor-
mal subjects. Indeed, the main shortcoming of the study
was the lack of standardized neuropsychological tests
in Turkey so that the results may be criticized as not
having enough reliability and validity although most
test items applied actually required clinical assessment
by scoring. Obviously, the main difficulty was with the
language tests as there have been no standardized test
for the Turkish language hitherto.
As some atypical clinical and EEG findings might
be more frequent than expected in BRE, BRE may be
accepted as a heterogeneous syndrome. Therefore it
seems that the term benign should be limited to seizure
prognosis and global neurological status in BRE while
one should be guarded against the neuropsychological
and neurodevelopmental deficits.
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